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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, PETER JUNGKLAS NY BO of 
Symfonivej 35 DK-8900 Randers, Denmark, a Danish citizen, LASSE 
ILVES of Ritvalantie 6, FIN-00940 Helsinki, Finland and HEIKKI YLI- 
KORPELA of Askistontie 4 C, FIN-01680 Vantaaa, Finland, both citizens 
of Finland, have invented certain new and useful improvements in a 
METHOD FOR CONTROLLING SEVERAL PUMPS of which the following 
is a specification: 
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METHOD FOR CONTROLLING SEVERAL PUMPS 



BACKGROUND OF THE INVENTION 



[0001] The invention relates to a method for controlling several 
pumps as well as a correspondingly designed pump. 
[0002] There are known pumps, in particular submersible pumps 
which are applied in pump sumps in order to pump away the fluid 
collected in the pump sump given a predefined fluid level. With such a 
pump sump one often uses several pumps. With the application of 
several pumps it is to be ensured that the pumps are uniformly operated 
in capacity so that the pumps also wear uniformly. The alternating 
activation of the individual pumps requires a central control which 
alternately switches the pumps on and off. The installation of such a 
central control renders the assembly and operation of the pumps more 
difficult. 

[0003] From DE 199 27 365 C2 there is known a control of several 
pumps in a common pump sump, according to which even when 
achieving a predefined switching threshold is not switched on if it is not 
the turn of the respective pump in alternating operation of several 
pumps. This control requires additional signals or information on the 
number of applied pumps in order to be able to set an alternating 
operation. Furthermore when starting for the first time one requires an 
increased control and setting effort in order to set the alternating 
operation with a certain number of pumps. Furthermore the fact that a 
pump which is not next in line is not switched on even when achieving its 
switching threshold leads to problems when the respective pump which 
is next in line in alternating operation fails. 
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BRIEF SUMMARY OF THE INVENTION 

[0004] It is therefore the object to provide a method for controlling 
several pumps in a pump sump as well as a correspondingly designed 
pump, which require no additional control and permits a simplified and 
failure-secure control of an alternating operation of several pumps. 
[0005] This object is achieved by a method with the features 
specified in claim 1, as well as a pump with the features specified in 
claim 12. Preferred embodiment forms are to be deduced from the 
accompanying dependent claims. 

[0006] According to the method according to the invention, several 
pumps are applied in a preferably common pump sump. In the context 
of the method according to the invention such a pump sump may consist 
of several pump sumps which communicate with one another or are 
connected to one another. Each of the pumps applied in the pump 
sump comprises a signal generator which switches on the pump. With 
this it is preferably the case of a switch which activates the pump given a 
predefined fluid level or fluid level threshold value. After their operation 
or running, each pump is blocked firstly independently, i. e. without 
communication with further pumps or a central control, by way of 
changing the switching value of the pump, and later is released again 
depending on the running or operation of the further pumps in the pump 
sump. The switching value is the value at which the signal generator 
switches on the pump. 

[0007] By way of changing the switching value of the pump after 
operations, one prevents the same pump from being directly activated 
when again reaching the initial switching value or the initial fluid level 
threshold value. Since the switching value of the pump is changed, with 
the next required pump procedure one of the further pumps is activated 
whose switching value is reached earlier than the changed switching 
value. After this, this pump too is blocked by way of changing its 
switching value so that with the next required pumping procedure the 
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next one of the pumps is activated and so forth. The individual pumps 
later are again released by a renewed changing of the switching value 
so that they are then activated again when this is reached if all 
remaining pumps have likewise been run. Instead of blocking the 
pumps already after each running the control may also be set up so that 
the pumps run several times after one another, e. g. twice befpre they 
are blocked. By way of this control one may succeed in operating the 
pumps alternately and burdening them uniformly. 
[0008] At the same time the pumps do not communicate with one 
another and are not connected to one another by way of a central 
control means. Rather the individual pumps comprise control means 
which are independent of one another. Merely by way of the intelligent 
control of each individual pump one succeeds in running the pumps 
alternately despite the fact that they do not communicate with one 
another and are not centrally controlled. Since for controlling the 
several pumps one requires no connection between the pumps and no 
central control means, the application and assembly of such pumps is 
extremely simple. The pumps merely need to be applied into a pump 
sump without the pumps for example having to be connected to one 
another for example by way of control conduits. Subsequently the 
alternating operation of the individual pumps is automatically set, without 
further setting work being required. At the same time the control of the 
individual pumps is preferably designed such that each pump is also 
capable of functioning alone, i. e. may be operated in a pump sump 
without further pumps. In this manner one creates a universally 
applicable pump. 

[0009] Preferably the blocking of the pump is effected in that for 
each pump after its operation the fluid level threshold value at which the 
pump is started, firstly is increased proceeding from an initial threshold 
value and is reduced again depending on the running of the further 
pumps in the pump sumps. The initial threshold value is that switching 
value or threshold value at which the pump is activated in its initial 
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condition or delivered condition. I. e. if the fluid level increases to the 
level of the initial threshold value the pump is set into operation in order 
to pump away the fluid. According to the invention after operation of the 
pump the fluid level threshold value, i. e. the switching value is 
increased so that the pump is no longer activated on reaching the initial 
threshold value. This has the effect that on reaching the initial threshold 
value firstly a further pump whose fluid level threshold value has not yet 
been increased is set into operation. The fluid level threshold value is 
later reduced again depending on the operation of the further pumps 
arranged in the pump sump, so that the first pump is also set into 
operation if the other pumps have run. If the pumps are applied for the 
first time in a pump sump, all pumps are set to the initial threshold value. 
Due to tolerances however not all pumps start with exactly the same 
fluid level. This has the effect that with a high probability one pump 
starts first. Since after operational start of one of the pumps the fluid 
level sinks, the other pumps are not started as long as the first started 
pump is in operation. By way of the fact that the blocking of the pump is 
effected by increasing the fluid level threshold value it is achieved that 
the pump is not completely blocked, but at any case is activated with a 
higher fluid level. This is important if more fluid subsequently runs into 
the pump sump than a single pump alone may pump away, another 
pump is defect or the pump alone is applied in the pump sump. The 
higher fluid level threshold value thus represents a reserve or 
emergency threshold value at which the pump in any case is activated. 
[0010] Preferably the fluid level threshold value for each pump 
after the running of a further pump is reduced in steps by a predefined 
value. This has the effect that the fluid level threshold value is further 
reduced after each running of a further pump so that it again approaches 
the initial threshold value. By way of this stepped reduction of the fluid 
level threshold value the fluid level threshold value of each pump will 
again some time reach a value which is smaller than the fluid level 
threshold values of the remaining pumps so that on increase of the fluid 
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level this first pump again is set in operation. By way of the cyclic 
increase and subsequent stepped reduction of the fluid threshold values 
it is achieved that the pumps are always alternately set into operation. 
[001 1] The reduction of the fluid level threshold value at the same 
time is effected preferably according to a geometric sequence. For 
example the value by which the actual fluid level threshold value lies 
above the initial threshold value may be halved after each running of a 
further pump or be reduced by another predefined factor. Preferably the 
reduction is effected in a manner such that the actual fluid level threshold 
value always lies above the initial threshold values so that a newly applied 
pump whose threshold value corresponds to the initial threshold value is 
always set into operation first. 

[0012] It is further preferred for the fluid level threshold value after 
operation of a further pump in each case to be reduced to a level which 
depends on the number of previously run pumps. The setting or the 
reduction of the fluid level threshold value in this manner is adapted to the 
number of pumps arranged in the pump sump which are capable of 
operation and are operated alternately. One may thus ensure that the 
individual pumps are always operated alternately and are burdened 
uniformly. 

[0013] The fluid level threshold value is preferably in each case 
reduced to a level which corresponds to 

x+Axx 1 

n 

wherein x corresponds to the initial threshold value; Ax the amount by 
which the fluid level threshold value is increased with respect to the initial 
threshold value, and n is the number of previously run pumps. This is a 
preferred control of the pumps with which the reduction of the fluid level 
threshold value is effected such that the fluid level threshold value after 
each running of a further pump further approximates the initial threshold 
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value. The fluid level threshold reached on reduction however always lies 
above the initial threshold value, by which means it is achieved that if a 
further or new pump is applied into the pump sump, this has the lowest 
fluid level threshold value, specifically the initial threshold value and thus 
will run first. The stepped reduction further has the effect that of the 
pumps which have already run the respective earlier run pump has a lower 
fluid level threshold value than the later run pumps so that this pump is 
also firstly again set into operation. With this it is ensured that the 
individual pumps are always actuated cyclically in succession and thus are 
uniformly burdened. 

[0014] For operating the method according to the invention each 
pump preferably comprises a means for detecting the number of pumps 
applied in operation in the pump sump. Pumps applied in operation 
means those pumps which are alternately activated in order to pump away 
fluid out of the pump sump. Defect pumps or one which are not to be 
activated for other reasons are not taken into account. The detection of 
the number of pumps applied in the pump sump may for example be 
effected by a user who at a suitable input means on each individual pump 
sets how many pumps additionally or how many pumps as a whole are 
applied in the pump sump. Preferably however each pump comprises a 
means which automatically detects how many further pumps are operated 
in the pump sump. By way of this one may achieve a very simple starting 
operation of the pumps since the pumps merely need to be applied into 
the pump sump or set, and no further setting-up or setting work is required. 
[0015] Preferably each pump via a suitable sensor detects the 
course of the further pumps and at the same time the number of applied 
pumps. Since the pump may detect the operation of the further pumps, 
by way of a suitable counting means it may count how may pumps are 
successively operated. 

[0016] Preferably in each pump there is provided a level sensor and 
in particular a pressure sensor. The level sensor on the one hand serves 
as a signal generator or switch for switching the pump on and/or off at 
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certain fluid levels in the pump sump. Furthermore the level sensor may 
serve as a sensor for detecting the running or operation of further pumps 
in the pump sump. At the same time the level sensor detects the running 
of the further pumps in that it ascertains a reduction of the fluid level in the 
pump sump whilst the pump belonging to the sensor is simultaneously 
blocked or has a higher fluid level threshold value for activating the pump. 
By way of this the control means may ascertain that the fluid level is 
reduced by the operation of a further pump and in this manner count the 
number of further pumps in the pump sump. The level sensor is 
preferably designed as a pressure sensor. By way of the hydrostatic 
pressure which is detected by the pressure sensor one may determine the 
height of the liquid level above the pressure sensor. 
[0017] With the method preferably each pump after its own running, 
i. e. after each individual running sets the value n for the number of 
pumps to n = 1 and increases the value n after each running of a further 
pump by 1. In this manner the total number of the pumps operated in the 
pump sump may be determined and the reduction of the fluid level 
threshold value may be controlled accordingly. 

[0018] For the case that a pump is operated alone in a pump sump 
with the control method according to the invention the control is preferably 
designed such that the pump automatically detects a condition in which no 
further pumps are arranged in the pump sump, and automatically lifts its 
blockage. This permits the universal application of the pump. The 
detection of the condition in which the pump is applied on its own may for 
example be effected in that by the control of the pump, by way of a 
suitable sensor, it is ascertained than the fluid level in the pump sump 
exceeds a threshold value at which a further pump would have to start, but 
that the level increases further. In this case the pump may lift the blockage 
again for example in that it reduces its fluid level threshold value again to 
the initial threshold value or starts straight away. In this manner it may be 
achieved for the case that the pump is applied on its own that the pumping 
away of the fluid from the pump sump is not effected firstly on reaching an 
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emergency threshold value at which the fluid level threshold value for 
blocking the pump has been lifted. 

[0019] The invention further relates to a pump which in particular is 
designed for operation according to the above-described method. The 
pump comprises a signal generator, preferably a level switch and a control 
means for activating and deactivating the pump. The control means 
comprises a means for detecting the operation of further pumps in the 
same pump sump, wherein pump sump itself is likewise to be understood 
as pump sumps connected to one another or communicating with one 
another. Furthermore the control means comprises a blocking function 
which blocks the pump by changing its switching value, and a release 
function which again releases the pump depending on the operation of the 
further pumps. At the same time the switching value is the value at which 
the signal generator switches on the pump. Such a pump may be 
operated according to the above method. After operation of the pump 
firstly the blocking function is activated by way of the control means, by 
which means a new activation of the pump by the signal generator at the 
initial switching value is firstly prevented or blocked. The means for 
detecting the operation of further pumps detects whether and preferably 
how many further pumps in the pump sump are operated after operation of 
the pumps. Depending on this information the release function may be 
activated by the control means which again releases the pump after the 
running of the further pumps by way of a renewed changing of the 
switching value. If several such pumps are applied in a pump sump the 
operation of the individual pumps is automatically set without 
interconnection and central control of the pumps such that the pumps are 
always operated alternately. 

[0020] Preferably the control means comprises a means for 
detecting the number of pumps in a pump sump, wherein it may be the 
case of a common pump sump or several pump sumps communicating 
with one another. By way of the fact that the control means detects how 
many further pumps are in operation it may control the release function 
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such that the associated pump is released again after the other pumps 
have run. In this manner one may always alternately operate several such 
pumps. 

[0021] The switch is preferably a level switch and in particular a 
pressure sensor. Such a level switch activates and deactivates the pump 
with predefined fluid levels, i. e., switching values, in the pump sump. The 
level switch may for example be designed as a pressure sensor which 
detects the hydrostatic pressure at the height of the pressure sensor. 
From this value one may determine the height of the fluid level above the 
pressure sensor. 

[0022] The blocking function is preferably designed such that it 
increases the threshold value of the level switch. The threshold value or 
switching value of the level switch corresponds to the fluid level with which 
the pump is to be set in operation. If after the running of the pump the 
threshold value is increased the pump will only assume its operation at a 
corresponding higher fluid level. If then further pumps are applied in the 
pump sump and these have a corresponding lower threshold value, firstly 
these pumps are operated. With this the first pump is practically blocked. 
The release function preferably reduces the threshold value again so that 
after a phase of the blocking the threshold value again assumes such a 
low level that the pump when reaching the corresponding fluid level is 
activated before the further pumps located in the pump sump. The control 
means is preferably designed in a manner such that the threshold value is 
steps in each case after detecting the running of a further pump is reduced 
by a predefined value so that it again approaches the initial threshold value 
in a stepped manner. Depending on the number of applied pumps the 
threshold value at the same time will sooner or later fall below the 
threshold values of the other applied pumps so that the pump is no longer 
blocked but on reaching the corresponding fluid level is activated again. 
The measure by which the threshold value is reduced is preferably 
dependent on the number of applied pumps. 
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[0023] The means for detecting the operation of further pumps in a 
pump sump preferably accesses signals of the level switch. The level 
switch detects a reduction of the fluid level in the pump sump 
independently of whether its own, i. e., associated pump or another pump 
is responsible for the reduction of the fluid level. If then the individual 
pump is not in operation the control means by way of the reduction in the 
fluid level may detect that a further pump in the pump sump is in operation 
and reduces the fluid level in the pump sump. In this manner one may 
detect the operation of further pumps in the pump sump and the number of 
applied pumps may be counted. 

[0024] Preferably the whole control means is integrated into the 
pump or the pump housing. The complete control means is preferably 
located in the housing of a submersible pump. The pump need 
subsequently to only be applied or suspended into the pump sump and 
connected to an electricity supply. The connection to a central control 
means or connection to the further applied pumps is not necessary. If then 
a plurality of such pumps provided with the same control are applied, due 
to the intelligent control of each pump the operation of the individual 
pumps will be set such that the individual pumps are operated alternately. 
This setting is effected automatically without the pumps communicating 
directly with one another. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0025] The invention is hereinafter described by way of example 
with the attached diagram. 
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DETAILED DESCRIPTION OF THE INVENTION 



[0026] In the attached diagram there is schematically shown the 
course of the fluid level N in a pump sump as well as the threshold values 
of the applied pumps over the time t. The lower unbroken line 2 
represents the fluid level in the pump sump over the time t. The unbroken 
line 4, the dashed line 6 as well as dot-dashed line 8 in each case 
symbolise the fluid level threshold value of a pump at which the respective 
pump is activated. In its basic condition each pump has three fluid level 
threshold values St, S 2 and S 3 . At the same time the threshold value S 2 
corresponds to an initial threshold value which is set in the basic or 
delivered condition of the pump and when it is reached the pump is 
activated via a level sensor. The threshold value Si is the threshold value 
which when reached deactivates the pump. The threshold value S 3 
represents a second start threshold value at which when reached each 
pump is in any case activated, independently of the remaining control. S 3 
is thus an emergency start value at which the pumps in any case are 
activated, for example if the supply of fluid in the pump is so large that an 
individual pump is no longer sufficient to pump away the fluid. 
[0027] Hereinafter the control of three pumps over a temporal 
course in a common pump sump is described. A common pump sump 
may at the same time be seen as an arrangement of several pump sumps 
which for example communicate with one another via tube conduits. At 
the beginning all three applied pumps are set in the condition of delivery, i. 
e. the fluid level threshold value is set to the initial threshold value S 2 . 
Due to tolerances and height differences on application into the pump 
sump however with a large probability not all initial threshold values lie 
exactly at the level S 2 . With the rising of the fluid level in the pump sump 
thus firstly the fluid level threshold value of one of the three pumps, in the 
shown example that pump which is represented by the unbroken line 4 is 
reached. On reaching the fluid level threshold value 4 at the point in time 
U the corresponding pump is set in operation and the fluid level 2 in the 
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pump sump falls. The fluid level threshold value of the two further pumps 
is thus firstly not reached so that these pumps are not set into operation. 
At the point in time t 2 the fluid level 2 reaches the threshold value Si at 
which the first pump is set out of operation. At the same time the fluid level 
threshold value of the first pump is set by the control to the value S 3 and 
thus firstly blocks the first pump. Furthermore the control of the first pump 
sets its counter n for the number of pumps arranged in the pump sump in 
operation to the value n = 1 . 

[0028] In this condition the fluid level threshold values of the two 
further pumps continue to correspond to the initial threshold value. The 
fluid level 2 in the pump sump now increases again until reaching the fluid 
level threshold value of the second pump which is shown in the diagram 
by the dashed line 6. On reaching this threshold value the second pump is 
set into operation (at the point in time fe) and the fluid level reduces again 
until the threshold value Si is reached at the point in time U and the 
second pump is switched off. During the running of the second pump the 
first pump (unbroken line 4) detects that the fluid level 2 in the pump sump 
reduces whilst it itself is not in operation. If now by operation of the second 
pump at the point in time U the fluid level 2 reaches the threshold value 
and the first pump registers this, its control increases the counter n by 1 in 
the present case thus to n = 2. The first pump simultaneously reduces the 
fluid level threshold value of the first pump. With this it reduces the 
threshold value to a value above the initial threshold value. The new fluid 
level threshold value lies above the initial threshold value S 2 by ASi, 
therein 

ASi = (S 3 -S 2 )x I 

n 

The new fluid level threshold value is thus S 2 + ASi. 
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[0029] The second pump after its running at the point in time U sets 
the fluid level threshold value of the second pump (dashed line 6) to the 
threshold value S 3 . If now after the point in time U the fluid level 2 in the 
pump sump rises again and reaches the initial threshold value S2, the third 
pump is activated at the point in time t 5 , whose fluid level threshold value 
(dot-dashed line 8) again corresponds to the initial threshold value. The 
third pump now pumps fluid for so long until the fluid level 2 has reached 
the threshold value Si at the point in time fe. If the fluid level 2 reaches the 
threshold value Si, the third pump is switched off at the point in time te. 
Simultaneously the control of the third pump sets the fluid level threshold 
value of the third pump to the value S 3 , wherein the third pump is blocked 
as previously the first and the second pump. Furthermore the control of 
the third pump according to the preceding pumps sets its counter n for the 
number of pumps to the value n = 1 . During the running of the third pump 
between the points in time ts and t6, as previously described, the first and 
second pumps detect that the fluid level 2 changes by operation of a 
further pump. The controls may detect this in that the fluid level 2 changes 
before the respective fluid level threshold value of its own pump has been 
reached. This causes the control of the first pump at the point in time te to 
increase the counter n for the number of pumps again by 1 to the value n = 
3. Accordingly the control of the second pump increases its counter n to 
the value n = 2. The control of the first pump again reduces the fluid level 
threshold value at the point in time t6 again to the value 

S 2 + (S 3 -S 2 )x^ 

n 

[0030] Thus the new fluid level threshold value of the first pump is 
S 2 + AS 2 , wherein AS 2 = (S 3 -S 2 )x1/n. 

[0031] The control of the second pump, like the control of the first 
pump at the point in time U, reduces the fluid level threshold value of the 
second pump to the value AS1 above the initial threshold value S 2 . Thus 
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at the point in time the fluid level threshold value of the first pump 
(unbroken line 4) is the lowest so that with a further increase of the fluid 
level 2 in the pump sump firstly at the point in time t 7 the fluid level 
threshold value of the first pump is reached and the first pump is again set 
into operation. The first pump then again reduces the fluid level 2, until at 
the point in time the threshold value Si is reached and the first pump is 
switched off. At this point in time the control means of the first pump sets 
the counter for the number of pumps again to the value n = 1 and 
increases the fluid level threshold value of the first pump again to the value 
S 3 . Simultaneously the control of the second pump increases the counter 
n to the value n = 3 and the control of the third pump increases its counter 
n to the value n = 2. Accordingly the fluid level threshold value of the 
second pump is reduced to the value S 2 + AS 2 and the fluid level threshold 
value of the third pump to the value S 2 +ASi. Thus at the point in time U 
the fluid level threshold value of the second pump is the lowest so that this 
after a renewed increase of the fluid level 2 at the point in time t 9 is 
activated as the next pump. According to this, the method according to the 
invention runs cyclically further, wherein the individual pumps, i. e. in the 
described example the pumps 1, 2 and 3 are always activated alternately 
in succession. This leads to a uniform burdening of the pumps. 
[0032] Although the example has been described for three pumps, 
any other number of pumps is possible. The control of the individual 
pumps is identical, wherein according to the method according to the 
invention, independently of the number of pumps and without linking the 
individual pumps an alternating operation of the pumps sets in, irrespective 
of how many pumps are arranged in the pump sump. 
[0033] If a further or new pump is additionally applied into the pump 
sump, its fluid level threshold value again has the initial threshold value S2 
which is always smaller than the fluid level threshold value of the already 
operated pumps. This results from the fact that the amount is 
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ASn.i = (S 3 -S 2 )J- 



n 



wherein n corresponds to the number of previously run pumps. Thus on 
applying a new pump this pump is always firstly activated with an increase 
of the fluid level 2. The above described cycle then again automatically 
sets in. 

[0034] Accordingly the pumps react if one of the pumps should fail: 
if for example at the point in time the first pump should fail, the next 
pump which is activated with an increase of the fluid level 2 is the second 
pump, since this has the next highest fluid level threshold value. 
Subsequently according to the method according to the invention an 
alternating operation of the second and third pump automatically sets in. 
The method according to the invention by way of an intelligent control 
specific to the pump ensures that with a failure of a pump or with the 
addition of a further pump an alternating operation of the pumps in the 
pump sump automatically sets in. At the same time there is no direct 
communication between the pumps or a common central control of the 
pumps. Each pump represents a unit closed per se which merely need to 
be connected to a fluid conduit and a current supply. The control means 
and the switch of each pump, preferably a pressure sensor are preferably 
integrated into the pump housing so that the individual pumps may be 
simply suspended into a pump sump as with conventional submersible 
pumps. 

[0035] The pump according to the invention may also be applied on 
its own in a pump sump. For this the control of the pump is preferably 
designed such that it recognises this condition of application of the 
individual pump. This may for example be effected in that the fluid level in 
the pump sump after the running of the pump increases beyond the value 
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[0036] This is the fluid level threshold value at which a further pump 
in the pump sump must start. If the fluid level rises beyond this value this 
is a sign that no further pump is present. In this case the control of the 
single present pump may reduce its fluid level threshold value at which the 
pump is activated again to the initial threshold value S 2 or to the value 

[0037] This has the advantage that the value S 2 remains as an 
emergency start threshold value, wherein the corresponding fluid level in 
the normal case should not be reached. On reaching S 2 every present 
pump is in any case activated or switched on independently of the 
remaining control method. 
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